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Tumors Get Tough
PAGE 891
Although tumors are known to be stiffer than normal tissue, how tissue stiffening
affects tumor progression has been unclear. Levental et al. now demonstrate that
collagen crosslinking stiffens the extracellular matrix and enhances breast tumor
invasion by promoting focal adhesion assembly and potentiating growth factor-
dependent signaling. Inhibition of matrix crosslinking enhances tumor latency
and decreases tumor incidence. Thus, matrix crosslinking can act as a key
regulator of tissue stiffness and breast tumor progression.
Mitochondrial RNAP’s Little Helper
PAGE 934
Transcription of mitochondrial genomes is governed by a single-subunit, T7
phage-like RNA polymerase (RNAP). In humans, mitochondrial RNAP is assisted
by the initiation factors TFA and TFB2. Here, Sologub et al. find that TFB2, in
addition to functioning in promoter melting, serves transiently as part of the
mitochondrial RNAP catalytic core. TFB2 was found to simultaneously interact
with the priming ATP and the templating DNA base. Transcriptional machinery in human mitochondria has thus evolved to
combine features from self-sufficient T7 RNAPs and those typically found in multisubunit polymerases with separate catalytic
components.Teasing Out Chromosomal Tangles
PAGE 907 and PAGE 920
Accurate segregation of homologous chromosomes during meiosis requires that
homologs first find each other and form stable pairwise interactions. Chromosome
movement is important in these processes, and Sato et al. now show that, in
C. elegans, special regions on each chromosome known as ‘‘pairing centers’’
establish physical connections through the nuclear envelope to cytoplasmic micro-
tubules and dynein. Their findings suggest that movement mediated by cytoskeletal
forces facilitates homolog pairing by resolving chromosomal entanglements and
also provides resistance so that synapsis only occurs between homologs. In an
accompanying manuscript, Penkner et al. show that phosphorylation of a nuclear
envelope protein defines the time window of chromosome homology search in
meioisis.
Fighting RNA with RNA
PAGE 945
Prokaryotic hosts protect themselves from invading pathogens like viruses and mobile genetic elements via a system
comprised of Cas proteins associated with small RNAs, known as prokaryotic silencing RNAs (psiRNAs). psiRNAs are tran-
scribed from host sequences found in repeat clusters (CRISPRs) ancestrally derived from pathogen genomes. The CRISPR-
Cas system has been shown to target DNA from bacterial invaders. Hale et al. now show that a subset of Cas proteins, guided
by specific psiRNAs, can cleave target RNAs. Their findings indicate that prokaryotes possess an RNA silencing system that
functions by homology-dependent cleavage of pathogenic RNAs.
An oskar-Winning Story
PAGE 983
mRNA localization restricts protein synthesis both spatially and temporally. In the Drosophila oocyte, localization of oskar
mRNAat the posterior pole is required for posterior patterning of the embryo. Trucco et al. use ultrastructural analysis to reveal
the stepwise assembly of oskarRNPs, from the recruitment of the exon junction complex in the nucleus to the association with
microtubule motors in the cytoplasm. Using live imaging, they show that kinesin and dynein associate directly with oskar
RNPs and are the primary motors responsible for their transport.Cell 139, November 25, 2009 ª2009 Elsevier Inc. 831
E2-E3 Do the Quickstep
PAGE 957
Protein degradation by the proteasome system requires assembly of a polyubiqui-
tin chain on a substrate by an E3 ubiquitin ligase and an E2 ubiquitin conjugating
enzyme. In this issue, Kleiger et al. determine that rapid dynamics of the E2-E3
complex enables the transfer of multiple ubiquitins from E2 to substrate. They
show that the complex forms and dissolves multiple times during a single
encounter between cullin-RING E3 ligases and a substrate, thus enabling efficient
substrate polyubiquitination.
Counting Down from X
PAGE 999
X inactivation is amechanism that equalizes X-linked gene expression in XX females with that of XYmales so that each female
somatic cell has one transcriptionally inactive X chromosome. The noncoding X-linked gene Xist plays a key role in this
process. Here, Jonkers et al. show that activation of Xist is mediated by another X-linked gene, Rnf12. In females, the dosage
of Rnf12 is sufficient to trigger X inactivation, and subsequent downregulation of Rnf12 expression from the inactive X
prevents silencing of the second X. Thus, Rnf12 is an important player in ‘‘counting’’ X chromosomes and dosage compen-
sation.
Neuronal Differentiation Gets Loopy
PAGE 969
Neural progenitor cells (NPCs) divide asymmetrically to generate different cell types
over the course of the NPC’s lifetime. In Drosophila, a series of temporal genes
control which cell types the NPCs are competent to generate at a given time during
development, but how diverse lineages are generated in a given temporal window
has been unclear. Baumgardt et al. demonstrate that the generation of diverse cell
types is enabled by the opposing actions of two different feed-forward loops
involving the temporal genes. The authors speculate that such feed-forward loops
may act in many lineages to control neuronal diversification.
The Boo! in CO2
PAGE 1012
When someone is suffocating, what are the receptors that respond to a rising CO2 level? Where are they located, and how do
they elicit a fear response? Breathing CO2 induces acid generation in the brain, and Ziemann et al. now show that acid-
sensing ion channels in the amygdala respond to CO2-induced acid and are instrumental in triggering a behavioral response.
Thus, the amygdala doesmore than process inputs and outputs involved in fear; it serves as a direct chemosensor for the fear
response.Cell 139, November 25, 2009 ª2009 Elsevier Inc. 833
